Characterization of the m4 muscarinic receptor Ca2+ response in a subclone of PC-12 cells by single cell flow cytometry. Inhibition of the response by bradykinin.
We have studied Ca2+ mobilization mediated by the constitutively expressed muscarinic receptor on a subclone of PC-12 cells. The subclone, ACH2, was isolated with a flow cytometer by selection of single cells that exhibited a strong intracellular Ca2+ response to acetylcholine (ACh). Cell to cell heterogeneity of resting Ca2+ levels was markedly reduced in the subclone and homogeneity of the population response was also dramatically improved. ACH2 cells were highly sensitive to ACh and the Ca2+ response in all cells was blocked by muscarinic antagonists. Membranes from ACH2 exhibited muscarinic binding affinities which were not typical of M1, M2, or M3 receptors but were consistent with the profile of the putative m4 receptor. The same percentage of cells responded to ACh whether or not extracellular Ca2+ was reduced with EGTA, but the response was eliminated in all cells by preincubation with pertussis toxin. Thus, the constitutive m4 receptor on ACH2 cells is efficiently coupled to intracellular Ca2+ release by a pertussis toxin-sensitive mechanism. Stimulation of the ACH2 cells by bradykinin (BK) evoked a Ca2+ response in 90% of the cells. Prestimulation with BK diminished the magnitude of the muscarinic Ca2+ response but did not reduce the number of cells which responded to ACh. Inhibition was partially attributed to inhibition of a Ca2+ influx pathway in resting cells. Thus, the signaling mechanism coupled to the m4 muscarinic receptor can be inhibited by signals initiated by the BK receptor.